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TITLE OF THE INVENTION 
Liquid crystal display and method of fabricating the same 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a liquid crystal 
display and a method of fabricating the same. 
Description of the Related Art 

Conventionally, the important factors required of 
10 liquid crystal displays includes a lower profile, a smaller 
size, a lighter weight, and lower costs. 

For this purpose, such technologies as described in 
Japanese Patent Laid-Open Publication No.Hei 6-347784 are 
used. 

15 pig. 1 is a disassembled perspective view of a liquid 

crystal display, illustrating an example of this technology. 

This liquid crystal display has at least an upper 
frame 41, a liquid crystal display panel 42, a drive circuit 
board 43, a backlight 45, and a lower frame 46. These 

2 0 component members are stacked, and fixed by coupling the 
upper frame 41 and the lower frame 46 to each other. The 
upper frame 41 and the lower frame 46 are formed of a thin 
plate of iron, stainless steel, aluminum, or the like. An 
appropriate spacer 47 and the like are interposed, as needed, 

25 between the component members so that the whole is stacked 
in tight contact, and thereby fixed and held for integral 
handling. 

in this technique, however, the upper frame 41 and the 
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lower frame 46 are die-molded of a metal material such as 
aluminum, and therefore formed through a multi-staged press 
process, promising little reduction in cost. In addition, 
the coupling and fixing of the upper and lower frames 41 and 
46 require the spacer 47 and the like between the component 
members, thereby contributing to higher costs. Moreover, 
the coupling and fixing are achieved by means of screws 
and/or caulking, which give rise to the disadvantage of 
requiring more labor. 

Meanwhile, Japanese Patent Laid-Open Publication 
No.Hei 9-211447 discloses a technology in which a lower 
frame 51 is made of polycarbonate, and a metal foil 52 
having an electromagnetic shielding function is attached on 
that polycarbonate surface by using an acrylic adhesive or 
the like. 

The lower frame 51 is made of polycarbonate by vacuum 
forming. Therefore, this technology offers a prescribed 
function for the lower frame member in a liquid crystal 
module while achieving certain effects on the profile 
reduction, miniaturization, weight reduction, and cost 
reduction . 

However, the technology disclosed in Japanese Patent 
Laid-open Publication No.Hei 9-211447 does not arrive at the 
solution to the problems in Japanese Patent Laid-Open 
Publication No.Hei 6-347784. 

That is, the coupling and fixing of an upper frame 53 
and the lower frame 51 requires many parts including a 
spacer. Besides, the upper frame 53 is die-molded of a 
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metal material such stainless steel, thereby failing to 
achieve adequate reduction in cost. 

Moreover, since the upper frame 53 and the lower frame 
51 are different from each other in material, the method of 
fixing the upper and lower frames 53 and 51 has 
disadvantages of difficult coupling and fixing, and of great 
deviations. On this account, positioning and other 
accuracies needs to be high, which lead to a drawback of 
having a limit on cost reduction. 



10 



SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
liquid crystal display of reduced profile, size, weight, and 
cost, and a method of fabricating the same. 
15 a first liquid crystal display according to the 

present invention is a liquid crystal display having a 
liquid crystal display panel held between an upper frame and 
a lower frame, the upper frame having a display window. 
Here, the upper frame and the lower frame are coupled to 
each other via a U-shaped portion. Either of the frames has 
a first protrusion formed in the vicinity of its end, and 
the other frame has a second protrusion formed in the 
vicinity of its end, the second protrusion to be fitted to 
the inside of the first protrusion. The first protrusion 
25 and the second protrusion are formed to differ from each 
other in direction. 

A second liquid crystal display according to the 
present invention is a liquid crystal display having a 
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liquid crystal display panel held between an upper frame and 
a lower frame by using an intermediate frame, the upper 
frame having a display window. Here, either of the upper 
frame and the lower frame has a protrusion formed in the 
vicinity of its end. The intermediate frame has a 
depression formed in the vicinity of its end, the depression 
to be fitted to the protrusion. The intermediate frame is 
fixed to the frame so that the liquid crystal display panel 
is fixed to the upper frame or the lower frame. 

A third liquid crystal display according to the 
present invention is a liquid crystal display having a 
liquid crystal display panel held between an upper frame and 
a lower frame by using an intermediate frame, the upper 
frame having a display window. Here, either the upper frame 
or the lower frame is provided with a stepped draw for 
fixing the liquid crystal display panel or the intermediate 
frame. This stepped draw is put into contact with the 
liquid crystal display panel or the intermediate frame so 
that the liquid crystal display panel or the intermediate 
frame is supported by the stepped draw. 

A fourth liquid crystal display according to the 
present invention is a liquid crystal display having a 
liquid crystal display panel held between an upper frame and 
a lower frame, the upper frame having a display window. 
Either the upper frame or the lower frame has a conductive 
pattern formed thereon. 

A first method of fabricating a liquid crystal display 
according to the present invention is a method of 
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fabricating a liquid crystal display having a liquid crystal 
display panel held between an upper frame and a lower frame, 
the upper frame having a display window. Here, the upper 
frame and the lower frame are integrally molded to be 
5 coupled to each other via a U-shaped portion. The upper 
frame and the lower frame are vacuum formed of resin 
material . 

A second method of fabricating a liquid crystal 

display according to the present invention is characterized 
10 by that either the upper frame or the lower frame has a 

conductive pattern formed thereon, and the conductive 

pattern is formed by screen printing. 

According to the present invention, a liquid crystal 

display can be reduced in profile, size, weight, and cost. 
15 The nature, principle, and utility of the invention 

will become more apparent from the following detailed 

description when read in conjunction with the accompanying 

drawings . 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

Fig. 1 is a disassembled perspective view of a 
conventional liquid crystal display; 

Fig. 2 is a disassembled perspective view of another 
25 conventional liquid crystal display; 

Fig. 3 is a disassembled perspective view of the 
liquid crystal display according to a first embodiment of 
the present invention; 
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Fig. 4 is a sectional view taken along the line A-A of 
Fig. 3; 

Fig. 5 is a sectional view taken along the line B-B of 
Fig. 3; 

Fig. 6 is a sectional view taken along the line C-C of 
Fig. 3; 

Fig. 7 is a sectional view showing a modified example 
of the first embodiment; 

Fig. 8 is a sectional view taken along the line C-C of 
Fig. 3; 

Fig. 9A is a disassembled perspective view of the 
liquid crystal display according to a second embodiment of 
the present invention and Fig. 9B is an enlarged partial 
view of the backside of the frame 21; 

Fig. 10 is a disassembled perspective view of the 
liquid crystal display according to a third embodiment of 
the present invention; and 

Fig. 11 is an enlarged partial perspective view of the 
third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, liquid crystal displays and their 
fabrication methods according to the embodiments of the 
present invention will be described concretely with 
reference to the accompanying drawings. 

Fig. 3 is the disassembled perspective view of the 
liquid crystal display in the first embodiment of the 
present invention. Fig.s 4 and 7 are sectional views taken 
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along the line A-A of Fig. 3. Fig. 5 is a sectional view 
taken along the line B-B. Fig.s 6 and 8 are sectional views 
taken along the line C-C. 

As shown in Figs. 3 through 8, the liquid crystal 
display according to an embodiment of the present invention 
comprises a frame 1, a liquid crystal display panel 2, and a 
backlight 11. The frame 1 is formed by vacuum forming. A 
foldable U-shaped portion having the same thickness as that 
of the frame is arranged at the center of the frame 1. One 
side of the frame 1 is provided with a display window 
corresponding to the display area of the liquid crystal 
display panel 2. The other side is provided with a drawn 
configuration corresponding to the backside configuration of 
the backlight 11. Near the ends of the frame 1 are arranged 
circular boss configurations 15 for the sake of fixing the 
folded surfaces to each other. The circular boss 
configurations 15 have a convex-concave shape. They can be 
easily fitted to each other so that the liquid crystal 
display panel 2 and the backlight 11 as stacked can be fixed 
to the frame 1 . 

This frame 1 also has the function of covering both 
the topside of the liquid crystal display 2 and the backside 
of the backlight 11 so as to make the frame body of the 
liquid crystal display to fix and hold the members for 
integral handling. 

Due to its structure of smaller parts count, the 
liquid crystal display can be assembled with facility and in 
a short time, realizing the profile reduction, 



miniaturization, weight reduction, and cost reduction of the 
liquid crystal display. 

in addition, the surface of the frame 1 can be coated 
with an antistatic agent so as to reduce the electrification 
of the liquid crystal display during assembly and the like. 
This allows an improvement in the yield of the liquid 
crystal display. 

Fig. 3 is a diagram showing the structure of the 
liquid crystal display according to a first embodiment of 
the present invention. As shown in this Fig. 3, the liquid 
crystal display panel 2 is held between an upper frame 1A 
and a lower frame IB, the upper frame 1A having a display 
window la. 

As shown in Fig. 4, in this liquid crystal display, 
the upper frame 1A and the lower frame IB are coupled to 
each other via a U-shaped portion 13. Either of the frames 
has first protrusions 15a formed in the vicinity of its ends, 
and the other frame has second protrusions 15b formed in the 
vicinity of its ends, where the second protrusions 15b is to 
be fitted into the first protrusions 15a. The first 
protrusions 15a and the second protrusions 15b are formed to 
differ from each other in protruding direction. 

In this liquid crystal display, the liquid crystal 
display panel 2 is held between the upper frame 1A having 
the display window la and the lower frame IB by using an 
intermediate frame 10. 

While either of the upper frame 1A and the lower frame 
IB has the protrusions 15a formed in the vicinity of its 
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frame ends, the intermediate frame 10 has depressions 10a 
formed in the vicinity of its ends, the depressions 10a to 
be fitted to the first protrusions 15a. The intermediate 
frame 10 is fixed to the frame 1A (IB) so that the liquid 
5 crystal display panel 2 is fixed to the upper frame 1A or 
the lower frame IB. 

Either the upper frame 1A or the lower frame IB is 
provided with stepped draws 14 for fixing the liquid crystal 
display panel 2 or the intermediate frame 10. These stepped 
10 draws 14 are put into contact with the liquid crystal 

display 2 or the intermediate frame 14 so that the liquid 
crystal display 2 or the intermediate frame 10 is supported 
by the stepped draws 14. 

As shown in Fig. 3, the liquid crystal display 
15 comprises the following components: the frame 1 consisting 
of the upper frame 1A and the lower frame IB; the liquid 
crystal display panel 2; and the backlight 11 comprising a 
light source 8, a light source reflecting member 9, a light 
conducting plate 7 , and a light diffusing plate 6. The 
20 liquid crystal display panel 2 has at least tape carrier 

packages (TCPs) 5 and drive circuit boards 3 mounted thereon. 
The TCPs 5 are loaded with an IC 4 for driving liquid 
crystals. In this liquid crystal display panel 2, control 
signals are input to the liquid crystal elements so as to 
25 control them in accordance with the image data input from 
external devices. The backlight 11 comprises at least the 
following components: the light diffusing plate 6; the light 
conducting plate 7 of wedge shape, serving as a surface 
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light source; the light source 8 of linear shape, arranged 
on the side of the light conducting plate 7 in parallel; the 
light source reflecting member 9 arranged so as to cover the 
light source 8; and the intermediate frame 10 for containing 
these components. Supplying power from an external power 
supply to the light source 8 turns the light source 8 on. 
When the light source 8 is lit, the light is incident via 
the light source reflecting member 9 onto the light 
conducting plate 7 , and then radiated via the light 
diffusing plate 6 to the backside of the liquid crystal 
display panel 2. Consequently, an image is displayed on the 
topside of the liquid crystal display panel 2 by dint of the 
light incident from the backlight 11. 

The flame 1 consisting of the upper frame 1A and the 
lower frame IB can be vacuum formed of a thin plate of resin 
material such as polycarbonate material, into a 
configuration capable of folding. Here, the surface of the 
resin material is coated with an antistatic agent. The 
configuration to be formed by the vacuum forming can be a 
groove 13 having a cross section of U shape as shown in Fig. 
4 (hereinafter, referred to as u-grooved portion or U-shaped 
portion) or of some near shape, so as to allow 180° folding 
with reference to the center of the U-grooved portion 13 as 
shown in Fig. 4. The upper and lower frames 1A and IB to be 
folded along the U-grooved portion 13 have liquid crystal 
display mounting portions 12 formed on the respective 
surfaces. Besides, the upper frame 1A has the display 
window la which corresponds to the displaying section of the 
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liquid crystal display panel 2. As shown in Fig. 5, on the 
periphery of the display window la are formed the convex 
stepped draws 14 for holding down the liquid crystal display 
panel 2, the drive circuit boards 3, the TCPs 5, and the 
like. As shown in Fig. 6, the lower frame IB is provided 
with a draw 17 corresponding to the backside configuration 
of the backlight 11. This draw 17 covers the backside of 
the backlight 11 to protect and hold the backlight 11. Even 
if the TCPs 5 connected to the liquid crystal display panel 
2 are folded to the back of the backlight 11 so that the 
TCPs 5 and the drive circuit boards 3 are formed on the 
backside of the backlight 11, the lower frame IB can also be 
modified in shape, as shown in Fig. 8, to hold and protect 
the TCPs 5 and the drive circuit boards 3. 

As shown in Figs. 3 and 4, the frame 1 has concavo- 
convex, circular cylindrical draws (hereinafter, referred to 
as circular boss configurations) 15a and 15b arranged in the 
vicinity of its ends for the sake of fixing the upper and 
lower frames 1A and IB folded along the U-grooved portion 13. 
The circular boss configurations 15 are formed into male and 
female concavo-convex shapes so as to be capable of joining 
to each other. The circular boss configurations 15 may also 
be arranged in the liquid crystal display mounting portions 
12. 

Moreover, as shown in Fig. 7, the circular boss 
configurations 15 on the frame 1 may also be of convex shape 
with concave grooves 10a provided in the intermediate frame 
10 so that the intermediate frame 10 is joined to the frame 
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1. Furthermore, depending on the shapes of the circular 
boss configurations 15, holes may be formed in the 
intermediate frame 10 so that the intermediate frame 10 is 
coupled between the upper and lower frames 1A and IB folded 
to each other. 

With the liquid crystal display panel 2 and the 
backlight 11 stacked up, the frame 1 can be easily assembled 
without having to use a screw or the like. This facilitates 
the assembly, improves the repairability , and thereby offers 
the effect of reducing costs for the liquid crystal display. 

Moreover, the topside (the upper frame 1A) and the 
backside (the lower frame IB) of the liquid crystal display 
is integrated into the frame 1 via the u-grooved portion 13. 
Therefore, the frame 1 is improved in the position accuracy 
between the side covering the top surface of the liquid 
crystal display panel 2 and the side covering the bottom 
surface of the backlight 11. This reduces the assembly 
deviations and improves the reliability. 

Furthermore, the formation of the stepped draws 14 on 
the frame 1 eliminates the need for elastic cushion rubber 
and the like having been used for retaining members, whereby 
the parts count decreases to reduce costs. Since the frame 
1 itself can be made by simple vacuum forming, the need for 
expensive dies is also eliminated to reduce the costs for 
the liquid crystal display. In addition, the frame 1 can be 
coated with an antistatic agent to lower the electrification 
of the liquid crystal module, thereby improving the yield of 
the liquid crystal display. 
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Now, description will be given of a second embodiment 
of the present invention. Fig. 9A shows the configuration 
of the frame of the second embodiment. Also, Fig. 9B is an 
enlarged partial view of the backside of the frame 21. 
5 While in the first embodiment the frame surface of the 

liquid crystal display is subjected to antistatic finish for 
yield improvement. Incidentally, the liquid crystal display 
22 is the same in configuration as that of Fig. 3. 

In the second embodiment, as shown in Figs. 9A and 9B, 
10 a back surface of a frame 21 is provided with a layer 24 of 
metal, formed by screen printing. The suitable materials 
for this metal layer 24 include copper, aluminum, and nickel. 
Due to the metal layer 24 provided on its surface, the frame 
21 can offer the effect of reducing noises emitted from 
15 drive circuit boards 23. 

Next, description will be given of a third embodiment 
of the present invention. Figs. 10 and 11 are disassembled 
perspective views of the third embodiment of the liquid 
crystal display in the present invention. Fig. 11 is a 
20 partial enlarged view of Fig. 10. The third embodiment also 
has the same configuration as that of the first embodiment. 

In this embodiment, a frame 31 consisting of upper and 
lower frames is provided with a layer 34 of metal, formed by 
screen printing as in the second embodiment. The metal 
25 layer (pattern) 34, however, comprises a wire as thin as 
approximately 1 mm. This metal wire uses gold, silver, 
platinum, or the like, as the traces on boards do. Here, 
metal springs 35 or some cushion members having conductivity 
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are formed on a drive circuit board 33 to be attached to a 
liquid crystal display 32. The springs 35 or the cushion 
members are arranged so as to come into contact with the 
frame 31 on assembly. By this means, the metal layer 34 on 
5 the frame 31 and the metal springs 35 on the drive circuit 
board 33 are brought into continuity. Accordingly, some 
trace for the drive circuit board 33 can be formed on the 
frame 31 , which allows electric connection to another drive 
circuit board 36, addition of wiring pattern, and the like. 
10 On the frame 31 may be arranged a plurality of traces unless 
the traces cross each other. Even in the case where the 
drive circuit board 33 is arranged on the backside of the 
backlight 37, the connection through the intervention of the 
frame 31 can be established for electric connection to the 
15 backside. 

This can simplify the wiring pattern on the drive 
circuit board 33, thereby allowing the drive circuit board 
33 to be reduced in size and cost. The cable or cables 
required for the connection between the drive circuit boards 
20 33 and 36 can also be eliminated for cost reduction and 
assembly simplification. 

In the first through third embodiments described above, 
the object of the present invention can also be achieved 
with the protrusions and the depressions turned into 
25 depressions and protrusions, respectively. 

While there has been described what are at present 
considered to be preferred embodiments of the invention, it 
will be understood that various modifications may be made 
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thereto, and it is intended that the appended claims cover 
all such modifications as fall within the true spirit and 
scope of the invention. 
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WHAT IS /CLAIMED IS: 

A. A liquid crystal display having a liquid crystal 
display panel held between an upper frame and a lower frame, 
said upper frame having a display window, wherein: 

said upper frame and said lower frame are coupled to 
each other via a U-shaped portion; 

either of said frames has a first protrusion formed in 
the vicinity of its end, and the other frame has a second 
protrusion formed in the vicinity of its end, the second 
protrusion to be fitted to the inside of said first 
protrusion; and 

said first protrusion and said second protrusion are 
formed to differ from each other in protruding direction. 

Z A liquid crystal display having a liquid crystal 
panel held between an upper frame and a lower frame 
by using an intermediate frame, said upper frame having a 
display window, wherein: 

either of said upper frame and said lower frame has a 
protrusion formed in the vicinity of its end; 

said intermediate frame has a depression formed in the 
vicinity of its end, the depression to be fitted to said 
protrusion; and 

said intermediate frame is fixed to said frame so that 
said liquid crystal display panel is fixed to said upper 
frame or said lower frame. 

ZA liquid crystal display having a liquid crystal 
j panel held between an upper frame and a lower frame 
by using an intermediate frame, said upper frame having a 



display window, wherein: 

either said upper frame or said lower frame is 
provided with a stepped draw for fixing said liquid crystal 
display panel or said intermediate frame; and 

said stepped draw is put into contact with said liquid 
crystal display panel or said intermediate frame so that 
said liquid crystal display panel or said intermediate frame 
is supported by said stepped draw. 



display panel held between an upper frame and a lower frame, 
said upper frame having a display window, wherein 

either said upper frame or said lower frame has a 
conductive pattern formed thereon. 



having a liquid crystal display panel held between an upper 
frame and a lower frame, said upper frame having a display 
window, wherein: 

said upper frame and said lower frame are integrally 
molded to be coupled to each other via a U-shaped portion; 
and 

said upper frame and said lower frame are vacuum 
formed of resin material. 

6. The method of fabricating a liquid crystal 
display according to claim 5, wherein: 

either said upper frame or said lower frame has a 
conductive pattern formed thereon; and 

said conductive pattern is formed by screen printing. 




A liquid crystal display having a liquid crystal 




A method of fabricating a liquid crystal display 
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ABSTRACT OF THE DISCLOSURE 

in a liquid crystal display, a liquid crystal display 
panel is held between an upper frame and a lower frame, the 
5 upper frame having a display window. The upper frame and 
the lower frame are integrally molded to be coupled to each 
other via a U-shaped portion. Here, the upper frame and the 
lower frame are made by vacuum forming resin material. Thu 
the liquid crystal display can be reduced in profile, size, 
10 weight, and cost. 
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yes 


no 


(Number) 


(Country) 


(Day/Month/Year Filed) 


yes 


no 


(Number) 


(Country) 


(Day/Month/Year Filed) 


yes 


no 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application 
in the manner provided by the first paragraph of Title 35 , United States Code, § 1 12, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, § 1.56 which occurred between the filing date of the 
prior application and the national or PCT international filing date of this application: 



(Application Serial No.) (Filing Date) (Status: patented, pending, abandoned) 

Power of Attorney: As a named inventor, I hereby appoint Sean M. McGinn, Reg. 34,386, and Frederick W. Gibb, 
III, Reg. No. 37,629 as attorneys and/or agents to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith. All correspondence should be directed to McGinn & Gibb, P.C., 1701 Clarendon 
Boulevard, Suite 100, Arlington, Virginia 22209. Telephone calls should be directed to McGinn & Gibb, P.C. at (703) 294- 
6699. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 



false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Full Name of Sole 

T t Yasuhiro SATO 
or First Inventor -^rrZ 

Inventor's Signature Uu^X^ Ja^) Date March 31 ' 2000 

v^nr, Tokyo, Japan 

riti7<».n<ihip Japan ^ 

Post Office Address c/o NEC Corporation, 7-1, Shiba, 5-chome, Minato-ku, Tokyo, Japan 

Full Name of Second 

Joint Inventor, If Any . 

Inventor's Signature Date _ 

Residence : 

CMzenship 



Peit Office Address _ 



Foil Name of Third 
Jqint Inventor, If Any _ 

Inventor's Signature 

ftpsidence 

(giizenship _ 



Polt Office Address 

o 

Ml Name of Fourth 
Joint Inventor, If Any . 

Inventor's Signature _ 

Residence 

Citizenship. 



Post Office Address _ 



(An additional sheet(s) is/are attached hereto if the present invention includes more than four inventors.) 
*Title 37, Code of Federal Regulations, § 1.56: 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith toward the Patent and Trademark Office, which includes a duty to disclose to 
the Office all information known to that individual to be material to patentability as defined in this section. The duty to 
disclose information exists with respect to each pending claim until the claim is canceled or withdrawn from consideration, or 
the application becomes abandoned. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record or 
being made of record in the application, and (1) it establishes . by itself or in combination with other information, a prima 
facie case of unpatentability; or (2) it refutes, or is inconsistent with, a position the applicant takes in: (i) opposing an 
argument of unpatentability relied on by the Office, or (ii) asserting an argument of patentability. 



